Introduction
Compounds such as M(r|-Cp) 2 {Cp = C 5 H 5 and C 5 Me 5 , Μ = Sn, Ge or Pb} undergo reactions with HBF 4 and HOSO2CF3 producing species with half sandwich fragments, M(r|-Cp) + . Where Μ = Sn(II) the half-sandwich complexes have been predominantly described in the literature as ionogenic species either in solution or in thejolid state [Sn(r|-Cp)] + [X] " {X = BF 4 "} l(e,(n or [Sn(n-Cp)(B)] + [X] {B = py or bipy and X = OSO2CF3} l<,) (s) . However, some of us observed recently that for Cp = CsMe? and Cp , in the absence of coordinating bases {py or bipy} the half sandwich tin(II) triflates exist in the solid state as tight ion pairs where the constituent ions are Sn(r)-Cp) + in diethyl ether at -78°C. After removal of the solvent, the resultant product was dissolved into hot benzene followed by the addition of 10% of hexane. On cooling the solution to room temperature air-and moisture-sensitive colourless crystals of 1 were isolated in 91 % yield. In order to ensure that all [Sn(r|-Cp s ) 2 ] had been consumed a small excess of HBF 4 was employed.
Such preparation led to the formation of the ionic species [{Sn(r|-Cp s )} {BF 4 }], 1, scheme 1.
Compound 1 was soluble in organic solvents which allowed the preparation of X-ray quality crystals by re-crystallization from a hexane solution. Both the solution of 1 and its colourless crystals become pink on exposure to an oxygen atmosphere. The crystals were studied by multinuclear magnetic resonance spectroscopy, X-ray diffraction and presented satisfactory elemental analysis. The numbering scheme for the assignment is as follows.
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The " Sn NMR spectrum of 1 displayed a more shielded signal, at δ-2261, compared to similar sgecies, [{Sn(r|-Cp*)} {BF 4 }] δ -2247 \ No coupling with the fluorine was observed in solution. In the Sn MAS NMR spectrum a broad signal was displayed at 5i SO -2289. The broadness is due to the coupling to the fluorines which could not be observed as separated lines. It implies that the aggregate is kept only in the solid-state, once in solution an ionic Sn(r|-Cp s )" and BF 4 arrangement is more likely. The solid state 1 ' 'Sn resonance is also consistent with the signal found for the CsMe 5 analogue, δ-2247 and 5j S0 -2280. 
Experimental Section
Experimental work was carried out under an atmosphere of dry nitrogen. All manipulations were conducted using Schlenk flask techniques, employing a vacuum/nitrogen line or using a glove bag under an atmosphere of nitrogen (<1 ppm H 2 0, < 1 ppm 0 2 ). Solvents were distilled from Κ or Na suspension and kept in Schlenk flasks over a Κ or Na mirror. All the chemicals, otherwise stated were purchased from Aldrich or Strem Chemical Co. Mass spectra were recorded using a Kratos MS80RF Mass Spectrometer.
NMR spectroscopic experiments
Solution-state NMR spectra were recorded at 400.13 MHz('H), 79.49 MHz ( 29 Si), 100.13 MHz (' 'C) and 149.21 MHz (" 9 Sn) using a Bruker DPX-400 spectrometer equipped with an 89mm wide-bore magnet. Samples (100-150 mg) were ground in a glove box and packed into Zirconia rotors with a Kel-F end cap. Samples were spin at the magic angle with ^k No sample decomposition was observed. Spin r^es between 2.5 and 15 kHz were utilized. High power Η decupling was applied during acquisition. H, C and " Si chemical shifts are reported relative to SiMe 4 and Sn shifts relative to SnMe 4 .
X-ray structure determination
The data were collected using a Siemens 3 diffractometer equipped with SMART CCD area detector; graphite-monochromated. The structure was solved by direct methods with SHELXTL version 5.0 7 and the refinements were carried out using SHELXTL96 software 8 minimizing on the weighted R factor vt'R2. Further details are given in Table 1 . (5) 
Synthesis of !{Sn(T]-Cp s )}{BF41
To a Schlenk tube charged with [Sn(r|-Cp s ) 2 ] (1.55 g, 2.62 mmol) in Et 2 0 (50 ml) at -78 °C, was added via cannula over a 5 min period with stirring, HBF 4 (0.23 g, 2.62 mmol) in Et : 0. After 15 min there was a colour change from yellow to colourless. The mixture was allowed to warm to ambient temperature and stirring continued for a further 1 h. Volatiles were removed under vacuum and the product was extracted with hot hexane (40 ml). Removal of the hexane under vacuum afforded [{Sn(r|-Cp s )} {BF 4 }] as a white powder. Yield 91% (1.05 g, 2.38 mmol). Table 2 Selected bond lengths (A) and angles (°) for 1
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Crystallographic data for the strucutural analysis of complex 1 have been deposited with the Cambridge Crystallographic Data Centre, 12 Union Road, Cambridge, CB2 IEZ, UK, and are available on request quoting the deposition number CCDC 163098.
